This Industrial Hygiene Section is 
published to promote sound thought 
upon and concerning industrial hy- 
giene. To that end it will contain 
articles, discussions, news items, re- 
ports, digests, and other presenta- 
tions, together with editorial com- 
ments. The editorial policy is to 
encourage frank discussion. On this 
basis contributions are invited. 


The Editorial Committee will exercise 
its best judgment in selecting for pub- 
lication the material which presents 
most exactly the factors affecting in- 
dustrial health and developments for 
control of potentially injurious ex- 
posures. The editors may not concur 
in opinions expressed by the authors 
but will endeavor to assure authen- 
ticity of fact. 
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Section 2 


War and Industrial Health Control 


OPE for victory in the conflict which has engulfed 
H us appears justifiable only if our industries ul- 
timately surpass those of the enemy in producing ma- 
terials essential to modern warfare. Industry’s 
assignment is obvious, but the best plan of attack is 
in doubt. The prospect of a short war appears dismal, 
and prudence warns us to prepare for a protracted 
struggle. A temporary reckless spurt in effort accom- 
plished at the cost of permanent impairment to the 
efficiency of both workers and machines would be a 
stupid blunder if it reduced the final sustained rate of 
war production. However, unless reasonable precau- 
tion is observed soon, our industry, straining at the 
prodigious task of increasing output, or converting 
production to war materials, faces the fate of the 
athlete who in his enthusiasm overtrains. 

During this critical period, the man power of indus- 
try in particular confronts many formidable obstacles. 
Workers to replace those entering the armed forces 
will be recruited largely from classes considered unfit 
for military service, and unless selected and placed 
with nice discrimination will increase tremendously 
the risks to which all groups of employees are exposed. 
New and unfamiliar materials or processes will intro- 
duce additional hazards. Increased production will 
tend to evolve greater concentrations of toxic or noxi- 
ous substances in the working environment. These 
factors, coupled with the inevitable necessity of 
extending the hours of employment, especially among 
skilled and semi-skilled individuals, will threaten the 
continued effectiveness of vital industrial establish- 
ments. As experience demonstrated the wisdom of 
placing athletes under the management of competent 
trainers during periods of preparation for grueling 
contests, so it should be apparent that essential indus- 
trial workers now need experienced health supervision 
more than ever before. 

The U.S. Public Health Service, the U. S. Navy, and 
the U.S. Army, recognizing the value of applying ade- 
quate health control procedures within their jurisdic- 
tions, have created or expanded industrial hygiene 
divisions during recent months. High commendation 
is due these official agencies for their foresight but 
their accomplishments should not obscure our vision 
of the fact that little has been done to promote im- 
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proved health service within many essential industries, 
or even to insure the continuation of existing facilities. 

The control of health in industry requires the appli- 
cation of a relatively new science, the techniques of 
which generally are employed most skillfully by 
specially trained younger members of the interested 
professions, or by older individuals whose experience 
actually has qualified them in the field of disease and 
accident prevention. Can it be considered wise to di- 
vert competently trained industrial physicians, hygien- 
ists, chemists, or nurses from indispensable positions 
in industry to types of military service which do not 
fully utilize these practically irreplaceable skills? The 
War Production Board would do well to give this prob- 


Jem immediate consideration. 


—DONALD E. CUMMINGS. 


Lead Exposures in the Printing 
Industry in Virginia 


R. T. HOMEWOOD, Engineer, 
H. J. WORSHAM, Chemist, 
Bureau of Industrial Hygiene, 
Virginia State Department of Health 


HE concentration of lead in the atmosphere has 

been determined in 16 job printing and nine daily 
newspaper plants. These determinations were made to 
evaluate the potential lead hazard and to obtain data 
as a basis for recommendations where needed control 
was indicated. Specimens of urine were obtained from 
operators of processes shown to create high atmos- 
pheric concentrations. The results of analyses on these 
urine samples were used to augment the atmospheric 
samples as a further indication to plant officials of need 
for control. 


Sampling and Analytical Procedures 


A= samples for lead determination were collected 

with an M.S.A. electrostatic precipitator. The 
precipitator tubes were kept in specially designed 
Pyrex bottles! until they were to be used, and returned 
to the bottles immediately after the sample was col- 
lected. The precipitator tubes were treated with warm 
5% nitric acid in these Pyrex bottles to take the pre- 
cipitated lead into solution. Urine samples were col- 
lected in lead-free Pyrex bottles furnished by our 
department. In order to avoid contamination from the 
plant atmosphere, from clothing, and from the hands, 
the bottles were not used in the plant and the operators 
were requested to change clothes, to wash their hands, 
or preferably to take a bath before starting to collect 
the specimen; therefore, samples represent about 15- 
hour instead of 24-hour specimens. 

The quantity of lead in atmospheric samples was de- 
termined by the mixed-color dithizone method devel- 
oped by Bambach?, with modifications eliminating the 
step for the detection of bismuth. The urine leads were 
run by the method exactly as outlined by Bambach. A 
neutral wedge photometer was used to determine the 
concentration of lead in the final extraction. 


Type Casting and Composition Departments 


The linotype machine casts slugs by forcing 

molten metal at a temperature of 535° to 550° F. 
against matrices that have been assembled by the oper- 
ator from the matrix magazine by manipulating a key- 
board mechanism. The composition of the metal varies 
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within small limits but is usually 84% lead, 11.5% an- 
timony, and 4.5% tin. The melting pots are heated by 
electricity or gas and thermostatically controlled. The 
temperature of the melting pot is not sufficiently high 
to form metal fumes; so there appeared to be two po- 
tential sources of atmospheric contamination of suffi- 
cient duration to warrant investigation, namely, (a) 
dust from the surface of the molten lead in the pot, 
and (b) dust produced from the trimming wheels that 
trim the cast slugs to proper size. No effort was made 
to differentiate between these two sources. Samples 
were collected at 23 linotype machines at job printing 
plants and four machines in newspaper plants. The 
precipitator tube was placed at the breathing level of 
the operator and as close as possible without interfer- 
ing with the operation of the machine. 


Moorxre CASTERS: The casting operation of the 
monotype is similar to that of the linotype in that 
molten metal is brought in contact with a matrix but 
individual characters instead of line slugs are cast. A 
monotype does not require a keyboard operator at the 
machine; the machine operates automatically from a 
punched paper roll cut at a keyboard by another man 
in another part of the plant. One caster attendant, 
therefore, may look after as many as five casting ma- 
chines. The machines are heated electrically or by gas 
and usually are controlled thermostatically. Monotype 
machines use metal that contains about 75% lead, 17% 
antimony, and 7% tin. The casting temperature is 
around 850° F. In a number of cases the caster was in 
a room isolated from the rest of the plant. Probably 
this was done because considerable heat escapes from 
the machine and not because they were considered to 
be hazardous from a lead standpoint. Samples were 
collected at the breathing level of the monotype attend- 
ants at 12 locations in job printing plants and two 
locations in newspaper plants. 


MPOSING AND PRESS DEPARTMENTS: In the compos- 

ing department the slugs, type, and plates are 
fitted together and assembled to give the page form. 
The only mechanical operations incident to this work 
that would create a hazard from lead dust are sawing 
slugs and plates, brushing type, and crushing lead on 
the floor by walking. It was found in a number of 
plants, especially job plants, that the composing was 


TABLE I. 
ATMOSPHERIC LEAD CONCENTRATIONS IN PRINTING PLANTS 
Type Casting and Composition Departments 
Plants A-P, incl.,—Job Printing; Plants Q-W, incl.,— 


Newspapers 
Milligrams per 10 Cubic Meters 
Press and Press and 
Lino- Mono- Hand Lino- Mono- Hand 
Plant type type Comp. Plant type type Comp. 
A 1.91 0.52 K 0.00 0.00 
0.39 0.01 
B 2.03 1.05 L 0.31 0.32 0.18 
Cc 0.55 0.18 0.32 0.16 
0.32 0.54 
D 0.02 0.11 M 0.14 0.02 
E 0.31 0.32 N 0.06 0.08 
F 0.10 0.24 0.05 0.06 
0.14 Oo 0.46 0.06 
G 1.80 1.81 0.00 0.00 
2.08 0.15* 0.15 0.04 
0.08* P 0.03 0.01 
0.15* Q 0.13 0.21 
H 0.17 0.14 0.05 
0.05 R 0.20 0.93 
0.26 Ss 0.29 
0.02 Vv 2.65 
I 0.08 WwW 0.416 
0.12 
0.00 


*After improved natural ventilation. 
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TABLE II 
ATMOSPHERIC LEAD CONCENTRATIONS IN PRINTING PLANTS 
Stereotype and Remelt Departments 
Plants A-P, incl.,—Job Printing; Plants Q-Y, incl.,— 


Newspapers 
Milligrams per 10 Cubic Meters 
Remelt Stereotype 
Plant Pour- Skim-  Dross- Siev- Cast- Skim- Dross- 
ing ming ing ing ing ming ing 
A 3.18 
G 1.39 54.00 
6.76 
3.14 
0.25 
H 1.52 
K 0.01 
M 0.11 
N 0.10 3.09 
P 0.10 
Q 1.75 24.70 
R 0.18 41.30 0.29 1.43 
81.40 0.12 
Ss 0.32 14.681 0.03 
¥ 2.81 293.00 111.10 0.35 2.212 
87.60 
159.00 
U 45.90 42.80 1.63 
2.05 0.88° 
Vv 481.00? 0.35 
0.38 
WwW 0.77 16.20 0.41 4.02 
x 5.05 152.80¢ 0.99 15.20 
Y 59.80* 163.007 955.00 0.61 72.50 


110-day intervals; *monthly; *with and without wet cloth over sieve; 
‘semi-weekly; ‘wind blowing from sampler; °6-week intervals; 
tbimonthly. 


done in the same room with other operations, in some 
cases including remelting. It is not unusual to find 
job printing plants operating in one room. Newspaper 
plants quite often perform other operations in the 
room with the composing tables, but in most cases the 
press room is isolated from the other departments. The 
main potential source of dust in the composing and 
press departments appeared to be from other opera- 
tions rather than from the departments themselves. 
Samples were collected at the breathing level of the 
workers at 15 locations in job plants and at two loca- 
tions in newspaper plants. 


TEREOTYPE: The stereotype operation consists of 
pouring or pumping molten metal into an enclosed 
form in which has been placed a paper mat on which 
the lettering has been impressed. The resulting metal 
plate, either flat or semicircular, is used directly on the 
presses either with or without linotype or monotype 
slugs. The stereotype metal hes a composition of 81% 
lead, 18% antimony, and 6% tin, and is kept at a tem- 
perature from 550° to 650° F. The pots are heated by 
coal, gas, oil, or electricity, and the temperature is con- 
trolled either thermostatically or manually. 


TABLE III 
URINARY LEAD CONCENTRATIONS ON WORKERS IN 
NEWSPAPER PLANTS 
Milligrams per Liter 


Workers Experience Lead Exposure for Short Intervals 
Plant Age Years Mg. per Liter Mg. per 10 Cu. Meters 
21 3 0.122 
33 20 0.032 
ree 0.117 . 81.4 daily 
44 6 0.252 293.0 daily 
eee 7 0.036 45.9 daily 
51 32 0.088 42.8 semi-weekly 
3 0.140 16.2 semi-weekly 
35 16 0.066 0.99 daily 
26 5 0.186 152.8 at 6-week intervals 
and 15.2 daily 
955.0 bimonthly 
8 persons State Health Department......... Max. 0.064 
Ave. 0.0380 
Min. 0.001 
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EMELT: In the remelt operation in some of the 
plants, the used linotype and monotype slugs are 
melted, the resulting molten metal cleaned by use of a 
flux, the dross (oxides and dirt) removed, and the 
clean metal poured into pigs for re-use. In other plants 
flux is not used when slugs are melted, only the dirt 
and oxides which naturally rise to the surface are 
skimmed off together with sufficient metal to give a 
solid mass. When a quantity of these skimmings has 
accumulated, it is put back into the remelt pot and 
treated with a flux. The dross removed from the metal 
is stored in a drum and returned to the type metal fac- 
tory for credit. The removal and subsequent handling 
of this dross is a dusty process creating a very high at- 
mospheric concentration of lead. The dross is removed 
from the pot with a perforated almost flat ladle, which 
is jarred against the edge of the pot to cause as much 


‘molten metal as possible to flow through the holes and 


retain the oxides. Usually these oxides are then dropped 
(sometimes thrown) onto the floor or into the dross 
drum. Since the oxides are quite finely divided, they 
disperse into the room atmosphere and frequently re- 
main suspended for some time. This is particularly 
true in plants where the dross is put through a sieve 
to recover a larger percentage of the metal; the sieving 
operation creates an excessive amount of fine dust. 


Results on Atmospheric Samples 


peers. MONOTYPE, COMPOSITION AND PRESS (Table 

1) : Samples in only three linotype, two monotype, 
and one composition and press room locations showed 
results higher than 1.5 milligrams per 10 cubic meters. 
The 1.80 and 2.08 milligrams in linotype samples and 
the 1.81 in monotype were in the same plant. After a 
rearrangement of this plant to provide better ventila- 
tion, the low results, 0.08, 0.15, and 0.15 were obtained. 

The value 2.65 milligrams per 10 cubic meters ob- 
tained in the composition department of Plant V was 
shortly after drossing was done in a connecting room. 
The other high values are unexplained. 

From these values it is evident that there is no gen- 
eral lead hazard in linotype, monotype or composition 
and press departments. 

STEREOTYPE: In the stereotype casting operation, re- 
sults in two plants were slightly higher than 1.5 milli- 
grams per 10 cubic meters, but since this job usually 
requires less than a half-day, it was not considered 
necessary to recommend more than vigilance in main- 
taining good natural ventilation. In the drossing of 
these pots, however, values as high as 72.5 milligrams 
per 10 cubic meters were found. The drossing opera- 
tion is of short duration, so the use of lead-dust respir- 
ators was recommended. 

REMELT: It was in the remelt operation that the real 
lead hazards were found. The pouring process is not 
bad, but skimming, drossing, and sieving create high 
exposures. In the skimming operation, as much as 59.8 
milligrams per 10 cubic meters were found. In the 
drossing operation values as high as 481 milligrams 
per 10 cubic meters were found, and in sieving a value 
of 995 milligrams per 10 cubic meters. 

In spite of the fact that in many of the plants the 
drossing operation is infrequent, such high exposures 
as are indicated should be controlled. It was recom- 
mended that all remelt operations be isolated, that the 
pots be fully enclosed and properly vented, that ade- 
quate general exhaust ventilation be installed in these 
rooms, that the operators be instructed to lay the dross 
rather than drop or throw it, and that the operators 
wear lead-dust respirators. A good type of ventilation 
for the pot and dross barrel is that suggested by H. W. 
Ruf. 
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Results of Urinary Lead Determinations 


TT 11 specimens of urine from workers exposed to 
high atmospheric concentrations of lead contained 
from 0.032 to 0.252 milligrams per liter. The average 
urinary lead on specimens from eight non-exposed 
persons in the State Health Department was 0.030. Be- 
cause of inability to obtain weighted exposures of in- 
dividuals, and in the absence of physical examinations, 
no attempt will be made to evaluate these urine data. 
There are apparent inconsistencies, but, as has been 
stated, the specimens were obtained to augment the 
atmospheric results as a further indication to plant 
officials of need for control. 


Summary 


[* THE evaluation of the lead hazard in the printing 
industry in Virginia, it was found that atmospheric 
concentrations of lead were generally within allowable 
limits in linotype, monotype, composition, and press de- 
partments. However, in drossing and sieving operations 
concentrations as high as 955 milligrams per 10 cubic 
meters were found. These operations are worse in 
newspaper plants than in job printing plants because 
of the larger amount of metal used. The urinary lead 
excretions of the workers engaged in these operations 
showed values that also indicate an unusual exposure 
to lead. 

On the basis of these findings, recommendations 
have been made to plant officials for control measures 
to reduce these exposures. 
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A Portable Field Colorimeter 


—For Industrial Hygiene Use— 
T. R. THOMAS and LESLIE SILVERMAN 


HE application of colorimetric and nephelometric 

methods for industrial hygiene air analyses has 
increased steadily in the past few years. These methods 
have the advantage of high sensitivity, simplicity, and 
rapidity, thus expediting the work of the analyst. 

It is frequently necessary to analyze a concentration 
on location and to be able to determine whether or not 
a serious condition exists. This principle is employed 
in physical instruments, such as the interferometer, 
the carbon monoxide indicator (hopcalite recorder), 
and the Tri-Per analyzer which was described re- 
cently. 

The purpose of this paper is to describe a portable 
instrument which will enable the operator to make cer- 
tain colorimetric analyses immediately after collecting 
the sample. This procedure eliminates the guesswork 
on certain analyses where the amount existing is un- 
known and the volume of sample to be taken must be 
estimated, or a trial sample taken. If a direct color- 
reacting reagent can be used, then sampling can be 
stopped when the desired or readable color has been 
obtained. 


From the Department of Industrial Hygiene, Harvard School of Pub- 
lic Health, Boston, Massachusetts. 
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Description 


TH photoelectric colorimeter has been used for sev- 

eral years and many circuits have been devised.* 
For field use, it was felt that the circuit adopted should 
be as simple as possible with rapid and maximum 
response. 

In all photo-electric circuits, a constant or known 
light source is necessary and also the cell characteris- 
tics must be known. Of the types of cell available, the 
copper oxide (‘“Photox”) was chosen because it does 
not have any “drift.” This phenomenon present in other 
types of cells does not allow immediate readings to be 
taken because the cell must attain an equilibrium 
condition. 

The light source selected was a 13 (G-3.5) Mazda 
3.8-volt flashlight bulb. This was mounted in its re- 
flector and connected to four radio “C” batteries ar- 
ranged in parallel. The light source was connected to 
a double-pole spring switch which when in normal posi- 
tion shunted the micro-ammeter, thus allowing the 
meter to be damped rapidly and moved easily without 
damage. This circuit is indicated in Fig. 1. Two small 
rheostats in parallel control the light source and are 
used for making the zero setting. 

Light filters are of the Wratten gelatin variety. These 
filters were cemented: in segmental sections between 
two glass discs, as shown in A of Fig. 4. A small brass 
disc was cut to separate the sections and prevent over- 
lapping. 

The filters which were selected were the green No. 
58, the blue No. 47, the red No. 25, and the purple 
No. 35. These were found ample for the determina- 
tions desired. For straight photometric or nephelo- 
metric determinations, a clear segment was left in the 
filter disc. This disc is readily rotated to the desired 
filter position by sliding the absorber block out of its 
socket and turning the disc. 

The light source was found to give always repro- 
ducible results if operated slightly over voltage. For 
determinations in which the purple filter is necessary, 
the drain is somewhat severe because of the density 
of this color. For laboratory use or for outside current 
sources, the unit is provided with a female 110-volt 
plug connection which can be used with the secondary 
of a constant voltage transformer or a storage battery 
or other source. If desired, a plug can be obtained for 
using with an automobile lamp outlet or battery con- 
nection. 

The colorimeter tubes are the lower section of the 
absorber and consist of pyrex tubes with ground glass 
connections, as shown in Fig. 3. These tubes are made 
as near alike optically as possible. Each of the tubes 
can be used with the removable absorbers. No transfer 
errors can occur since readings are made on the sample 
directly in the absorber tube. 

The micro-ammeter is a standard model, 301 Weston, 
having a 0-50 micro-ampere scale. Wilson? recommends 
the use of a 0-20 micro-ampere scale unit with any 
normal coil resistance because he found that ‘there is 
no sensible departure from linearity with intensity of 
illumination over the full scale. The meter used was 
available in the laboratory and is fairly inexpensive and 
gives good results. 

Fig. 5 shows the assembled instrument with colori- 
meter tubes and absorber. The apparatus was all as- 
sembled in a simple wooden case whose size is 10 in. x 
7 in. x 5% in. 

The complete unit weighs 814 pounds. 


*While this work was in progress, a portable colorimeter has been 
described* using a rather complicated circuit with a photo-electric cell 
and sensitive amplifier. This unit was designed for hospital use and 


requires a few minutes for heating. It also has drift to 
fatigue of light source and cell. 
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(LEFT—Above): Fig. 1 


: Schematic diagram of the instrument and its circuit. 


(LEFT—Below) : Fig. 2: Calibrations for CS. (vapor), H.:S (gas), and CrO; (mist). H:S was cali- 
brated using red filter, CrO; using the green filter, and CS. was done with the green filter, although the 


purple gives the maximum light absorption. 


(RIGHT): Fig 3: Constructional details of the micro-absorber. 


Calibration of the Instrument 


HE colorimeter is calibrated in the same manner as 

a laboratory instrument. Standards are prepared 
corresponding to the range desired. The proper filter 
to give maximum light absorption is selected and read- 
ings are made and recorded. Readings are made by ad- 
justing the meter scale with the light source rheostats 
to give full scale with the blank of reagent. Standard 
tubes are then inserted in the absorber block and the 
spring switch shifted to “on” position. The meter is 
then read immediately. This reading is accurate and 
readily reproducible, because the cell gives instantane- 
ous response. This operation requires about 5 to 10 
seconds and no fatigue of the light source is notice- 


(LEFT): Fig. 4: Absorber block and filter mount 
of the colorimeter. “A” is the rotating filter unit 
and “B” is the complete absorber in place. In mak- 
ing readings, the sintered tube is removed. 
: (RIGHT): Fig. 5: Complete colorimeter assembly 
n case. 

A—Rheostats for light filament. 

B—Absorbers, two complete and four additional 


tubes. 
C_—Spring switch for light and micro-ammeter 
control. 
D—Micro-ammeter. 
E—Absorber and filter unit in place. 


able. Readings of the meter in per cent of full scale, 
which are the per cent of maximum transmission, are 
plotted against concentrations, as in Fig. 2. The green 
filter was used for CS, because the light source was not 
strong enough for the density of purple filter selected. 
In laboratory use, where an adequate power source is 
available, this filter is satisfactory. Since it was de- 
sired to determine CS, in the field, the green was 
chosen and is adequate if used for the field determina- 
tions. 

As can be seen in Fig. 2, those reactions which obey 
Beer’s Law give straight-line calibrations. 


Use of the Instrument 


T# colorimeter can be used for all types of colori- 

metric and nephelometric determinations. In the 
field, those reactions which take place directly are par- 
ticularly desirable. Table I lists several reactions which 
can be used for field determinations. This table is by 
no means complete, as there are several other colori- 
metric tests which can be used in the field. The unit 
can also be used for certain straight photometric de- 
terminations, such as dust samples taken for filter 
testing. 


TABLE I. 
COLORIMETRIC DETERMINATIONS ADAPTED TO FIELD USE 
WITH PORTABLE COLORIMETER 


Contaminant Reagent Color Filter Reference 


Carbon dioxide Methyl red Red Green 
Carbon disulfide Diethylamine and Yellow Purple 
copper acetate 
Chlorine O-tolidine Yellow Purple 
Chromic acid s-diphenyl carbazide Red Green 
Hydrogen sulfide Ammonium molybdate Blue green Red 
Nitric oxides Sulfanilic acid and Rose Green 
beta-naphthylamine 
Trichlorethylene Pyridine and sodium Orange Green 
hydroxide 
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Summary 


Aaa circuit portable photoelectric colorimeter 
containing combined absorber and colorimeter 
tubes is described. It is adapted to field or laboratory 
use for determinations by colorimetry, nephelometry, 
or photometry. 
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Immersion Method 


—For the Rapid Approximation of Quartz in 
Industrial Dusts— 


W. B. WARDLOW, 
Division of Industrial Hygiene, 
State Department of Health, 
Austin, Texas 


N MAKING studies of silica exposure it is frequently 
desirable to make rapid approximations of the 
quartz content of numerous samples of similar quali- 
tative composition. In many cases estimation of that 
proportion of material falling within certain refractive 
index limits, as determined by immersion methods, of- 
fers a satisfactory solution. It is the purpose of this 
paper to describe such a procedure which we have 
found satisfactory as an auxiliary analytical method 
and for making rapid approximations where great ac- 
curacy is not essential. 


Preliminary Considerations 


HE use of refractive index measurements as a fac- 

tor in establishing the identity of minerals has been 
in use for some time, and at least one proposed method 
for the estimation of quartz in industrial dusts de- 
pends upon the determination of the proportion of 
material falling between certain chosen refractive in- 
dex limits. 

In determining the refractive index of a particle by 
immersion methods, it is customary to immerse it in a 
series of liquids of known refractive index and to note 
the movement of light boundary when examined under 
a microscope as the focus is changed, this being toward 
the medium of higher index as the microscope tube is 
raised from focus and toward the medium of lower 
index as the tube is lowered from focus. Merwin? is 
credited with being first to use variation of light wave 
length to alter refractive index, and Emmons? has de- 
vised a comprehensive system of varying both tem- 
perature and wave length to make refractive index 
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TABLE I, 
REFRACTION OF QUARTZ AT VARIOUS LIGHT WAVE LENGTHS 
(Data from International Critical Tables) 


Wave Length Refraction (ordinary ray) 
1.5675 
1.54147 


measurements of particles with a minimum number 
of immersions. 

When a single constituent of a mixture is to be 
identified by placing its refractive index within certain 
limits, it is possible to obtain both limits from a single 
immersion provided the liquid be properly chosen and 
the mineral does not have too high a dispersion. 
Liquids in general have a greater change in refractive 
index than solids, with changes in temperature and 
light wave length. Quartz possesses a relatively weak 
dispersion of visible light (Table I), and as thermal 
variations are slower and difficult under some condi- 
tions, it seemed desirable for us to use only light varia- 
tions to alter the index of the immersion liquid. 

If a particle of quartz be immersed in a liquid having 
a high dispersion and a refractive index for sodium 
light just equal to the quartz, it will be almost, if not 
entirely, invisible when illuminated by sodium light. 
If illuminated by a source emitting a continuous spec- 
trum, the particles will appear yellow-orange in color 
with a surrounding blue-green halo, if the microscope 
tube is above focus, and blue-green in color with a 
yellow-orange halo if the tube is below focus. These 
color changes are due to the quartz having a higher 
refractive index than the liquid for one portion of the 
light and a lower index for another. If a color filter 
transmitting only a band of red light be interposed be- 
tween the source of illumination and the microscope, 
the quartz will have a higher index than the liquid for 
the red rays, while a filter which passes only blue rays 
will show the quartz to have a lower index than the 
liquid. By employing a filter that transmits bands of 
red and blue, it is possible to check both values by a 
single manipulation. 


Apparatus 


ie ADDITION to the refractometer, microscope slides, 
cover slips, etc., usually employed, a selection of light 
filters is required. We have not made a critical study 
for the selection of the most satisfactory filters avail- 
able, and those mentioned below are given merely as 
examples of some that we have used with satisfactory 
results. In general those having narrow transmission 
bands are desirable. The variety offered by manu- 
facturers leayes room for the analyst’s individual 
preference. 

Immersion liquids having high dispersive power are 
essential. Where no temperature control is to be used 
it is desirable to employ a series, each member of which 
differs from the next by only a slight interval of re- 
fractive index (about 0.003N,). 

A series prepared from o-nitrotoluene, mono-nitro- 
benzene and an equal mixture of the two, each to cover 
a working range of 5° C will be satisfactory for aver- 
age temperatures. The refractive index of each liquid 
should be determined for each filter it is to be used 
with as well as for sodium light. This should be done 
for two temperatures near the extremes of the range 
over which it is to be employed, e.g., 20°-35° C, and 
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calculated for other temperatures from the thermal 
expansion coefficients of the liquid. This may be 
done with the ordinary Abbe refractometer, by obtain- 
ing from the maker a correction chart for use in deter- 
mining refractive indices with other than daylight, or- 
the indices may be less satisfactorily approximated by 
calculation from the dispersion charts supplied with 
the instruments. 

A fairly powerful light source is necessary. A 108- 
watt ribbon filament lamp is very suitable. 


Procedure 


A USING a two color transmission filter: 

Where particles of a fairly large size are to be 
examined (about 20 microns and larger), both refrac- 
tive index limits of a suitable interval may be checked 
simultaneously. From the series of liquids that having 
the nearest N, to quartz at room temperature is 
chosen. A small amount of the material to be examined 
is suspended in the chosen liquid, a suitable quantity of 
the suspension placed on an ordinary slide and covered 
with a cover slip, or the regulation counting cell is filled 
with the suspension. The microscope is illuminated 
with light passing through the selected filter and set 
slightly above or below focus, and those particles are 
counted as quartz which divide the two color bands at 
their boundaries; such particles will appear of one 
color surrounded by a halo of the other color. Size 
determination or estimation of each particle in the 
field may be made at the same time. On particles of 
smaller sizes it becomes increasingly difficult to follow 
the color changes and distinguish clearly those separat- 
ing the colors from those sharply dividing them but 
refracting both in the same direction. Examples of 
filters that may be used are Wratten No. 35 D or No. 
386 methyl-violet B.B.R. These transmit in blue and 
red and give a background against which there is some 
difficulty in following the separated colors. Filters 
transmitting complementary colors offer the decided 
advantage of light background. For red and green 
transmission we prepared satisfactory filters by remov- 
ing the silver emulsion from photographic plates and 
combining one of the plates dyed with a 1% water 
solution of “Fast Acid Green B” with one dyed with a 
3% water solution of “Tartrazine” (national dyes). 
Such a filter properly prepared should illuminate a 
microscopic field with a yellow-gray background 
against which the refracted complementary colors ap- 
pear in good contrast. 

B. Alternate procedure using filters transmitting in 
single bands: 

This method, while not so rapid as that described 
above, is much more flexible. A wider selection of 
filters is available, these being obtainable with narrow 
transmission bands at almost any desired wave length. 
Satisfactory examples are Wratten No. 70 red, No. 74 
green, No. 75 blue-green, and No. 50 blue. 

: In carrying out a determination, an immersion 
liquid may be chosen so that the refractive index of 
quartz falls within a certain interval as given by two 
selected filters in which case the particles appear light 
when examined in a field of one color and dark in the 
other when slightly removed from focus, or a liquid 
May be so chosen that its refractive index closely 
matches that of the quartz in the transmission band 
of one of the filters. In the latter case it disappears or 
becomes very indistinct when the field is illuminated 
by light passing that filter. Another filter is used in 
conjunction with the matching color to alter the re- 
fractive index sufficiently to render the particles dis- 
tinctly visible. A simple arrangement for employing 
two filters is to obtain the unmounted variety and 
place the two selected colors in juxtaposition in a single 
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mount, the dividing line of which may be projected 
into the microscopic field, so that one half of the field 
is illuminated by each color. Every particle counted 
can then be viewed in each half of the field by slight 
movement of the mechanical stage. Size approxima- 
tions or determinations are made for each particle as 
its classification as quartz or not quartz is checked. 
Limitations 
T= above procedures are limited by the same char- 
acteristics common to other methods employing 
refractive index for classification of particles. 

In addition there is the added disadvantage of 
examining the material under varying lighting condi- 
tions. 

Advantages to be gained are the possibility of mak- 
ing size determinations on the particular particles 
cJassified, and the speed with which classification may 
be made. 
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Dermatitis Control 


—In a Mass Production Industry— 


THOMAS F. MOONEY, 
Industrial Hygiene Laboratories, 
Ford Motor Company, 
Detroit, Michigan 


hoe of the most important factors discussed briefly 
in this paper on the control of industrial derma- 
titis are: 

1. The encouragement of—and the necessity for— 
personal cleanliness of the worker, especially the skin. 

2. The elimination of irritant material from contact 
with the worker as far as is possible by engineering 
control. 

3. The use of protective clothing properly cleaned, 
serviced, and disinfected. 

4. The application of protective hand creams by the 
employee before beginning work on exposures likely to 
cause skin irritation. 

According to medical authorities, “dermatitis” is an 
inflammatory condition of the skin due to a contact 
agent — sometimes referred to as dermatitis venenata. 
It is this type of skin irritation which is of chief in- 
terest to the industrial hygienist. The extent to which 
the skin will react to an outside irritant depends both 
on the strength of the causative agent and the suscep- 
tibility of the individual.* 


Important Factors in the Control of Dermatitis 


ERSONAL cleanliness of the worker. 

This is a very important item in dermatitis con- 
trol and should claim a prominent place in any effective 
effort to lessen the incidence of skin trouble. Personal 
hygiene, such as bathing and washing, the frequent 
laundering of clothes, and other measures which help 
keep the body clean together with healthy habits, are 
first line defenses against skin infection. 

Today, more than ever before, the employee looks to 
his employer for those facilities which he feels are nec- 
essary for his well-being — and proper washroom 
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facilities are considered indispensable by the average 
worker. 

In a typical modern washroom, such as ours, the 
workers have clean wash-fountain facilities, including 
hot and cold water, a non-irritating soap, and clean 
towels. Showers are provided, together with lockers, 
soap and towel service. Between the lockers and 
showers, in a narrow passageway, solution may drain 
out. 

Our rubber gloves are tested with air pressure under 
water for. leaks, and if found defective, they are re- 
paired before the process of disinfection. 

In disinfecting rubber gloves, they are pulled over 
a rack, which holds the fingers distended. While held 
on this fixture, they are washed with water, then im- 
mersed in the disinfecting bath, rinsed, and dried. 
Such a procedure, especially with respect to rubber 
gloves, will have a gratifying effect on the lowered in- 
cidence of skin trouble from this common source. All 
new gloves should be washed and disinfected before 
being used by the workmen. 

Our experience indicates that in new rubber gloves, 
there are irritants which may cause marked skin irri- 
tation. These irritants may be residual chemicals left 
after the gloves are processed or vulcanized, or per- 
haps the trouble is caused by some of the dusting pow- 
ders used in packing the gloves, such as talc, mica, etc. 
' Many cases of dermatitis which are classified as 
rubber-glove dermatitis, if traced, will be found to be 
caused by the worker who is trying to do the job with- 
out gloves when he has been told and knows that he 
should use gloves, but who, for some reason, fails to 
get them until his hands begin to burn and sting or 
give him discomfort. As the adage runs, “He then 
proceeds to lock the barn after the horse has been 
stolen,” gets a pair of rubber gloves and goes on with 
his job. Presently, he presents himself at the medical 
department with his hands covered with blisters. The 
report shows dermatitis caused by rubber gloves. Ac- 
tually the man got the irritant on his hands and then 
put on the rubber gloves. Such a procedure, of course, 
invites trouble. 

If this worker had taken the precaution to clean his 
hands and applied a small amount of protective cream 
and had used clean disinfected gloves preventing, dur- 
ing the work period, the ingress of any irritant inside 
of his glove, the likelihood is that there would have 
been one less case of dermatitis, and medical treatment 
from one to several weeks would have been unnec- 
essary. 

The second method of disinfection is a soap solution 
to which a suitable coal tar or other disinfectant, such 
as Wescol* or Cresylone,** has been added. This is for 
oil-treated raincoats, oiled hats, as well as certain other 
fabrics which can best be cleaned first in water, then 
immersed in the disinfectant solution, rinsed in water, 
and dried. 

A third factor in the control of dermatitis is en- 
gineering. 

Of many methods that can be used to provide maxi- 
mum protection under this heading, one will be men- 
tioned briefly: Elimination of irritant material from 
contact with the worker by enclosing or partially en- 
closing the operation so that solutions, fumes, vapors, 
or dusts do'not come in contact with the worker. 

A fourth and last factor in the control of dermatitis 
is the application of protective skin creams. 

These products are intended for application to the 
hands and other skin surfaces before exposure to exces- 
sive dirt, grime, and grease, which are difficult to re- 
move from the skin, or to industrial poisons likely to 
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cause dermatitis. Such creams leave a film behind, 
which, when properly applied, should be dry and not 
greasy or tacky to touch. Thus this film acts as a 
barrier to harmful substances likely to irritate the 
skin. Greases, paints, and pigments are removed 
along with the cream by easy washing in ordinary soap 
and water. 

Some of the requirements for a cream of this type 
are: (1) That it forms a uniform, invisible film on the 
skin surface and interposes a barrier against the pene- 
tration of outside materials; (2) that it can be easily 
removed with soap and water; (3) that it is not irritat- 
ing of itself; and (4) that it is capable of emulsifying 
outside greases mixed with it to permit their easy re- 
moval. Creams of this kind are made just as are the 
usual cosmetic creams. Several standard types and 
some special ones are usually necessary in the average 
industrial plant. 


i THE use of protective creams in wet automobile 
body sanding, the body is rubbed with sandpaper 
while wet, considerable amounts of fresh water being 
used. As the worker’s hands and forearms are ex- 
posed to water during his entire work period, the skin 
has a tendency on some of these men to show a marked 
reaction to the combination of abrasive from the sand- 
paper, chemical action from some of the ingredients of 
the paint undercoat, and other components which the 
worker contacts. Such work as this, if not properly 
controlled, may cause considerable skin reaction, espe- 
cially in hot weather. 

Our company has made provision to protect men on 
exposures such as this, by supplying them with a pro- 
tective cream to mitigate the exposure. To offer pro- 
tection in the case of wet sanding operations, the 
protective cream must have waiter shedding properties. 
It should leave a film on the skin which is water insol- 
uble. It could contain some bland oils and waxes 
compounded to make a suitable “protective barrier.” 
With this mixture an antiseptic is incorporated to aid 
in preventing infection should the skin become abraded 
or broken from contact with the abrasive. A small 
amount of non-irritating oil-soluble perfume is added 
to mask the odor of the oils. Lastly, the cream should 
be of such a nature that it may be washed off at the 
end of the work period with warm water and soap. 
Most of our men on wet sanding operations are now 
supplied with this protective cream and are encouraged 
to use it. 

Recently we had occasion to check the effectiveness 
of the protection offered by this cream. Among a 
group of about 15 wet sanders working on the hood job, 
seven or eight showed considerable irritation of the 
skin on the wrists and forearms. These men had not 
as yet been provided with a protective cream. Among 
a second but much larger group of wet body sanders, 
only one case of dermatitis developed. This latter 
group were using a protective cream, and, so far as we 
could: determine, both of these exposures were of a 
like character. 

Another specific instance in the value of protective 
creams is shown where large quantities of kerosene are 
used in our carburetor assembly and test department. 
This oil caused considerable skin irritation among the 
workers whose hands and arms were in contact with 
it. Three to five cases weekly were common. Many 
could not work in the oil at all. Three years ago these 
men were provided with a special protective cream. I 
recently talked with the foreman of this department 
who told me that they now do not average one case of 
dermatitis a month from the kerosene. This is a par- 
ticularly good showing and is even more convincing 
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when it is known that the workers are changed every 
six weeks, the job being part of a rotating course given 
to student employees in the plant. 

There are, of course, many related subjects which 
could profitably be discussed in a paper of this type, 
such as the effects on the skin of washroom soap; of 
cutting compounds; of the action of oils; as well as the 
action of many solvents on the skin—but time forbids 
their inclusion. It can be said that the control meas- 
ures discussed here, coupled with this company’s estab- 
lished policy of good housekeeping and general plant 
cleanliness, have lowered our dermatitis cases to less 
than 114 cases per 1,000 men a month. 


I SUMMARY: As uncleanliness of the skin is the chief 
predisposing cause of industrial dermatitis, the em- 
ployer should provide adequate facilities for the care of 
his employees’ personal hygiene while at work. This 
will include sanitary washrooms equipped with hot and 
cold running water, a non-irritating soap, towels, and 
under certain conditions; bath showers. 

Another prominent measure is the elimination of 
irritant materials from contact with the worker by 
enclosing or partially enclosing the operation so that 
solutions, fumes, vapors, or dusts are prevented from 
reaching the worker. 

An important factor in the prevention of skin infec- 
tion is the use of protective clothing, provided this type 
of equipment is kept in good repair, is cleaned and dis- 
infected periodically after return to stock when used 
by a worker before being reissued to another employee. 
Two types of disinfecting solutions are mentioned—a 
weak solution of hypochlorite for rubber articles, and 
for more delicate fabrics, a soap solution containing a 
coal tar or other disinfectant. 

The last important control measure is the use of 
protective skin creams. These creams form a “protec- 
tive barrier film” between the skin and industrial poi- 
sons or dirt and grime likely to cause the dermatitis. 
These products should be non-irritating, and should, 
generally speaking, be insoluble or nearly so in the 
medium against which they are to protect. They should 
be easily removed at the end of the work period with 
soap and warm water. At least two or three standard 
types are necessary. Occasionally a particular expo- 
sure will require a special formulation. 

The control measures discussed here, together with 


the company’s continued good housekeeping policy, has 


lowered the incidence of dermatitis in our Rouge plant 
to less than 114 cases for each 1,000 of plant popula- 
tion per month. 
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The Occupational Disease Hazard 


—Evaluation in the Field— 


WARREN A. Cook, 
Director, Division of Industrial Hygiene and 
Engineering Research, Zurich General Accident | 
& Liability Insurance Company, Ltd., Chicago 


M@= extensive and reliable information is con- 
stantly becoming available concerning the 
amounts of industrial materials which cause injury 
to health and those which may be considered innocu- 
ous. In order to apply this knowledge on the toxic 
limits of these materials, it is necessary to have means 
of determining whether or not the exposure is within 
these limits. 
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The evaluation of the occupational disease hazard 
as we encounter it in the field is of vital importance 
in the economic control of a potentially injurious 
exposure. The two principal methods of evaluating 
the severity of the health hazard are through obser- 
vation of the occupational environment and through 
examination of the worker. 


Use and Limitations of Eyes and Nose 


S° MUCH emphasis has been placed on chemical and 
physical testing of the air for contaminants that 
the question has been raised: Are our eyes and noses 
of no assistance to us in the evaluation of hazardous 
operations? Can only the chemist with his thermal 
decomposition apparatus, backed by a laboratory full 
of beakers, volumetric flasks and spectrophotometers, 
state whether there is too much trichlorethylene in 
the worker’s breathing zone? Or must a man be armed 
with an interferometer or a tri-per analyzer if he is 
to avoid a chemical procedure for obtaining this 
information? 

The answer is that it is necessary to utilize physical 
and chemical methods in many situations in order to 
evaluate the hazard if we wish to avoid the dangerous 
procedure of waiting to see if the worker’s health is 
actually being affected. But before discussing the 
application of these methods, let me point out certain 
conditions where the eyes and nose are of use in 
arriving at an opinion of the hazard—and also some 
of the precautions which should be observed if the 
eyes and nose are to be employed as guides. In such 
sensory diagnosis of a condition, one must be on guard 
not only against optical illusions, but against olfactory 
illusions as well. 

Let us make a survey of a manufacturing plant 
without benefit of the truck-load of gadgets which 
are the bane of the industrial hygienist’s ambulatory 
excursions and find out what we can do and how far 
we can go in the evaluation of the health hazard. 

The plant we visit includes a convenient variety of 
operations—but in this respect it is not different from 
numbers of actual plants on which many of us call or 
where we carry on our work. As we step from the 
office into one end of the factory, we find ourselves 
in a department where electrical receptacles are being 
produced of asbestos compounded with a synthetic 
resin. The first operation involves emptying bags of 
short asbestos fiber into mixers. No imagination was 
wasted on this operation; it is accomplished simply 
by weighing the burlap bag and dumping it manually 
into the mixer—following with a conscientious shaking 
of the bag to make sure it is entirely emptied. 
This operation is intermittent, but while it is being 
done there is a cloud of asbestos in the air which even 
the most casual observation would not miss. 

The evaluation of the severity of this dust exposure 
requires one additional element which is often over- 
looked, the duration of the exposure. If a batch can 
be made up in 20 minutes which will provide enough 
material for the whole day, then it is probable that 
a respirator approved by the U. S. Bureau of Mines 
for Type A dusts would suffice. But if the operation 
is repeated every hour, general observation could be 
considered sufficient grounds to evaluate the hazard 
as excessive and to serve as the basis of a recommenda- 
tion for control. 

In the adjoining room, we find the batch being fed 
into molding machines and the receptacles being 
placed on racks. The plant superintendent is well 
satisfied with the effectiveness of the exhaust ventila- 
tion system installed when this new operation was 
begun a year ago, and he expects our approbation of 
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the installation. It is easy to say, “Yes, that is a 
splendid exhaust system.” But what if such an off- 
hand comment closes the subject and six years later 
one or two of the dozen girls on the operation develop 
asbestosis? If the condition does look good, what 
criteria can be used as guides? 


Criteria for Evaluation of Dust Hazards 


IX THE first place, too quick snap-judgments should 
be guarded against.’ If an unjustified OK is given, 
the health of the worker may be jeopardized; if a 
condemnation, then money may be spent unnecessarily, 
to say nothing of developing a lack of confidence of 
management in your judgment. 

In the case of the asbestos dust condition, our eval- 
uation of the exposure should be based on the knowl- 
edge that the present toxic limit for asbestos is five 
million particles of dust per cubic foot of air. This 
is a very small concentration, so small in fact that 
the condition may look good even to a critical eye 
and still present an exposure greater than this low 
limit. Some indication of the amount of dust present 
in the air may be obtained by noting the layer of dust 
on nearby settling places after learning how long 
a time has elapsed‘ since they were last cleaned. If 
only a thin layer of dust has accumulated over six 
months or a year and there are no visible puffs of dust 
escaping from the operation, it is probable that the 
condition is satisfactory. 

In the case of asbestos dust, however, and this 
holds with even more certainty for dusts high in free 
silica content, the toxic limit is so low that the only 
safe procedure is to have recourse to actual dust deter- 
minations. This is especially important where the 
injurious condition is not immediately evident but 
requires years to develop as in the case of asbestosis 
and silicosis. 

What rules can be laid down in the evaluation of 
dust hazards in the field? Although individual condi- 
tions call for specialized treatment, a number of gen- 
eral suggestions can be made. 

1. Obtain some reliable indication of the free silica 
content of the dust. A few specific items can be men- 
tioned. In foundries, parting compounds may be 
largely tripoli which is free silica or they may contain 
less than 5% free silica. Manufacturers’ statements 
to the latter effect can usually be depended upon. The 
Compensation Inspection Rating Board of New York 
maintains a list of parting compounds containing less 
than 5% free silica for which credit is allowed in the 
compensation rate. Dust collected in arresters con- 
nected to sandblast rooms has been used as a parting 
compound in some small foundries. This of course 
is high in free silica. 

In the rubber industry, much dust is frequently 
present from the use of soapstone powder or talc in 
preventing unvulcanized rubber sheets from sticking 
together. Where true soapstone or talc is used, the 
free silica content is low, usually negligible. Imported 
stocks of these materials are now disappearing from 
the market and ground minerals obtained in this 
country are being substituted. Quantities of pyrophyl- 
lite, itself a combined silicate, are being utilized as a 
satisfactory substitute; but this pyrophyllite may in- 
clude large proportions of quartz—21 and 22%. The 
evaluation of the potential hazard might thus be 
changed from negative to severe on the basis of the 
free silica content of the “soapstone.” 

2. A-second important factor in the evaluation of 
a dust hazard, and in fact of most of the occupational 
disease hazards, is the duration of the exposure. In 
these days of accelerated production and longer work 
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days and work weeks, this matter of duration assumes 
increased importance. A year ago a man may haye 
been exposed to silica flour two hours a week in the 
preparation of a paint for some one customer. An 
evaluation of the hazard at that time may have shown 
it to be negligible. Today, that customer’s order may 
have increased so that all day long several men are 
weighing up batches of silica flour as the inert ma- 
terial for this same paint. From the point of view 
of the paint formula, the silica flour is part of the 
“inerts”; but from the industrial hygiene point of 
view it falls within the category of silicosis-producing 
dusts known as proliferative materials. And if a pro- 
liferative dust is present throughout the entire work- 
day and week, it should be given careful attention 
in order to ascertain definitely whether or not health 
is being affected. 

3. As an aid in learning which dusts may cause 
injury and which are relatively safe, research hag 
been conducted on the action of various dusts on 
injection into guinea pigs. The interperitoneal reac- 
tion is a measure of the effect of these dusts on being 
inhaled into the lungs. Publications! on the results 
of these tests may be obtained from the Division of 
Industrial Hygiene, National Institute of Health, 
Bethesda, Maryland, and it is probable that informa- 
tion on the reaction of certain dusts not included in 
these publications could also be obtained on inquiry. 
The dusts are divided into three groups: (1) absorp- 
tive, such as calcium carbonate or marble dust; (2) 
inert, such as aluminum oxide or emery dust, and (8) 
proliferative, such as silica flour and tripoli. Dusts in 
proliferative group are those which produce silicosis 
on sufficient exposure. 

4. If general observation does not indicate an obvi- 
ously dusty condition where the free silica percentage 
of the dust is appreciable—in which case contro 
measures should be immediately instituted — dust de- 
terminations should be made, unless they are obvi- 
ously negligible. 

Without going into a very extensive discussion of 
the methods of determining the concentration of the 
various industrial contaminants in workroom atmos- 
pheres, the standard method of dust determination in 
this country is the impinger.? This device, originated 
by Leonard Greenburg, has since been made more 
portable and is commercially available as the so-called 
“midget impinger” through the Mine Safety Appli- 
ances Company.* Other devices such as the konimeter 
and the Bausch and Lomb dust counter collect grab 
samples and are useful control instruments.‘ 


Exposures to Toxic Dusts and Fumes 


Ou plant survey continues and we proceed to an 

adjoining department where a litharge-glycerine 
cement is being used for attaching glass lenses to 
polished metal reflectors. A group of girls are working 
around a large table, each being provided with a one- 
pound carton of litharge. The housekeeping is scru- 
pulously clean. All hygienic measures such as adequate 
washing facilities are provided and their use rigidly 
adhered to. The operation involves removal of litharge 
by means of a spatula from the carton onto a glass 
plate where a small amount is mixed with glycerine 
prior to being applied to the end of the glass lens. 
There is every appearance that conditions are satis 
factory. But where workers are handling toxic mate 
rials such as lead in a powdered form, it is dangerous 
to take for granted that exposures are within safe 
limits on the basis of appearances alone. Even thougl 
lead oxide is heavy and tends to settle more rapidly 
than dusts having lower specific gravities, very finely 
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divided material will remain suspended owing to air 
movements in a room. 

It happens that general observation of just such an 
operation resulted in the opinion that conditions were 
safe. No determinations of lead in urine, of basophilic 
content of the blood, or of lead in air were made. Six 
weeks after this operation was started two of the 
girls developed lead poisoning, one sufficiently severe 
to cause a brief period of hospitalization. Any one of 
the three methods of determining whether the expo- 
sure was excessive would have led to institution of 
preventive measures. 

In a separate building in the yard of our hypo- 
thetical plant, a purification process is being conducted 
on lead sheathing which is used over and over again in 
connection with vulcanization of rubber insulated 
cable. Here tons of lead are being handled. Where 
the small amount of litharge in the previous depart- 
ment may have caused us to treat the hazard very 
lightly, the presence of large quantities of lead tends 
to result in more careful consideration. After being 
melted in a cupola, the lead is run into large shallow 
pots where the, impurities were removed by fluxing. 
Large volumes of air are removed from the area over 
these 12-foot diameter pots, and, in this department 
also, personal hygiene is of the best. In view of the 
magnitude of the operation, air samples are collected 
for lead determination and our results show that gen- 
eral atmosphere throughout this building contains 
lead dust and fume in amounts well within safe limits. 

In making any evaluation of an occupational disease 
hazard, it is of much importance to note carefully 
whether certain operations may be carried on for 
comparatively brief periods from time to time which 
may result in sufficiently excessive exposures to raise 
the daily and weekly absorption of such material to 
dangerous limits. Before concluding the collection of 
our air samples in this lead purifying building, sam- 
ples were taken to show the exposure of the man dur- 
ing the fluxing operation and also while the pots 
were being skimmed. The exhaust ventilation re- 
moved the dust and fume properly during the fluxing, 
but the worker who skimmed the pot placed the 
wheelbarrow directly behind him and as he deposited 
the dross into the wheelbarrow a cloud of dust was 
drawn directly past his breathing level by the powerful 
exhaust fan over the pots. During this skimming 
operation it was found that there was high lead intake 
by this worker even though the operation was of com- 
paratively short duration. The control measure was 
readily apparent once this one exposure was evalu- 
ated as being severe. 

Where operations introduce comparatively high ex- 
posures intermittently and with some degree of irreg- 
ularity, a type of test which permits summation of 
these intermittent exposures is particularly valuable. 
If air tests can be carried on over a long time to show 
truly representative results, these are helpful, but the 
om test in such a case is the analysis of urine for 

ead.5 

With the development of rapid techniques such as 
the dithizone and dropping mercury electrode meth- 
ods, results of urinalysis for lead are becoming more 
readily available as a means of evaluating the hazard, 
since the amount of lead excreted in the urine is an 
excellent measure of the total lead intake throughout 
the work-day. 

Where the worker may be protected by means of a 
filter-type respirator approved for lead dust or lead 
fume, the worker’s lips and nostrils should be closely 
observed as an indication of the effectiveness of this 
Measure and of the conscientiousness of the worker 
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in fitting the respirator properly to his face, keeping 
the head bands under proper tension, and holding the 
respirator on his face while he is being exposed to 
lead, even when supervisors are not in the immediate 
vicinity. The filter-type respirator may not be provid- 
ing adequate protection even under ideal conditions, 
and determination of lead in urine may well be con- 
ducted as a means of verifying the general impression 
that the worker is being properly protected. 


Exposure to Organic Solvent Vapor 


ON RETURNING to the main part of the plant, we find 

that an insulating compound is being used to im- 
pregnate the abestos covering woven over copper cable. 
The bitumen used as the impregnating material is 
dissolved in a solvent mixture. Some years before, 
toluol had replaced benzol as a thinner for this mate- 
rial and the amount of solvent vapor getting into the 
work-room atmosphere was within safe limits. At the 
present time it should not be taken for granted that 
such an operation remains within safe limits, but 
specific inquiry should be made as to whether benzol 
is again being used since most of the toluol is going 
into the manufacture of TNT. If benzol is once more 
being introduced into this operation, it is still possible 
to keep the exposures within safe limits but it is not 
considered good industrial hygiene to depend upon 
the intensity of the odor as an indication of the con- 
centration of benzol vapor present. The concentration 
of benzol can be determined by a number of methods; 
by air analysis using chemical methods or by such 
physical methods as the heat of combustion method 
using a device known as the benzol indicator, by the 
interferometer or by adsorption on such solid ad- 
sorbents as silica gel or activated charcoal. 

As was the case in connection with lead exposures, 
an integrating method can be employed as a measure 
of the extent of exposure to benzol over the previous 
few days. This test involves the analysis of urine for 
inorganic and total sulphates,® an easily conducted test 
which can be made in chemical laboratories of most 
plants without involving special equipment. Analyses 
of the air are of value,® 2° particularly in locating 
those areas and operations where benzol exposures are 
the greatest. But for the evaluation of the hazard, 
the urine sulphate test gives us our best information 
short of blood tests which do not show a positive in- 
dication until after some damage has been done. 

We have mentioned that the odor of the benzol 
should not be depended upon in determining whether 
or not exposures are excessive. One of the reasons 
for this is that the toxic limit of benzol is compara- 
tively low—100 parts per million being the maximum 
concentration to which workers should be exposed 
over any period of time, and, secondly, benzol is not 
one of the more odoriferous solvents. 

Where we are dealing with some of the lesser toxic 
solvents many of which fortunately have more distinct 
odors, then the sense of smell will serve to a certain 
extent as an indication of the hazard. As pointed out 
by Patty in a publication on rapid methods for the 
determination of gases in the air,’ the most universally 
available rapid method of detecting and estimating 
gaseous contamination is by odor. He cautions, how- 
ever, that individual sensitivity to odors varies con- 
siderably and fatigue occurs rapidly. Consequently 
every opportunity should be taken for the correlation 
of one’s individual sensitivity to odors with the con- 
centration of the materials causing such odors usually 
expressed in terms of parts per million. 

After one finds that he associates a strong odor 
of some such solvent as isoamy] acetate with a concen- 
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tration of one-quarter the usually accepted toxic limits, 
he should keep in mind that it is the initial inhalation 
of such an atmosphere which should be used as an 
indication. If we walk slowly toward a process pre- 
senting an organic solvent vapor exposure, our noses 
become progressively fatigued as we approach the 
higher vapor concentrations closer to the operation. 
Consequently we may have little appreciation that 


there is a strong odor of the vapor even though the - 


exposure may be within injurious limits. If odor is 
to be used as a criterion, a good technique to follow 
is to wear a respirator provided with activated charcoal 
cartridges. Only when the observer is at the operation 
itself should the respirator be removed. The opinion 
concerning the intensity of the odor should be predi- 
cated on the first few inhalations. Since one’s sense 
of smell may be less intense at certain times than at 
others, it is a much safer procedure to use the nose 
to decide that the condition is dangerous where control 
measures can be easily taken rather than to depend 
upon the nose as the last word in deciding that a 
condition is satisfactory. It must be admitted that 
although the canine nose may identify a smell with 
certainty, the human olfactory end-organ is more con- 
venient than reliable. 

Reliability even of precise chemical methods should 
not be accepted blindly. It is always well to test the 
tester. A thoroughgoing example of checking a newly 
developed method is that described by Barnes and 
Speicher in the determination of formaldehyde in air.® 
Using an impinger with distilled water as the collect- 
ing medium, only about 50% of the formaldehyde was 
retained in a five-minute sample, but 93% of the 
formaldehyde in the air of a test chamber was con- 
sistently collected when 1.25% potassium hydroxide 
was used as the collecting medium. 


Some of the Newer Health Hazards 


QO’ THE newer exposures to occupational disease haz- 

ards incident to the present emergency, a mercury 
poisoning hazard was evaluated by Goldwater and 
Jeffers!1 as being excessive through observation of 
clinical symptoms and an interesting action pointing 
to the source of the exposure. A new anti-fouling paint 
was being used in the New York Navy Yards which 
had to be heated prior to its application. The men 
who were spraying the heated paint, or who were in 
the vicinity of the fumes being given off from it, 
noticed that any gold rings which they were wearing 
developed a silvery coating, obviously from the for- 
mation of a mercury amalgam. In addition to this, 
a silvery deposit was formed on the ship’s hull in the 
area where fumes from the heated material made 
contact with it. With symptoms of mercury poisoning 
showing the need for control measures and the pres- 
ence of this amalgam showing the source of exposure, 
control measures were soon instituted. 

Today we are hearing much about the greatly ex- 
panding synthetic rubber industry. Acrylonitrile or 
vinyl cyanide is one of the initial materials for pro- 
ducing one or more of the “Buna” rubbers. Since the 
substance contains the poisonous cyanide radical, it 
was believed desirable to institute a study of the toxi- 
cology of this material to provide information on 
which to evaluate the extent of the hazard. By ascer- 
taining the toxicity of this material, which was found 
to cause death of dogs on exposure to concentrations 
of only 110 parts per million after as little as four 
hours, these investigations’? permit the proper evalua- 
tion of the hazard so that adequate precautions can 
be taken and industrial exposures kept within safe 
limits. Such means of evaluating the hazard before 
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rather than after symptoms have developed is in line 
with enlightened industrial hygiene methods. 

During the last war, considerable numbers of cases 
of poisoning from trinitrotoluene were experienced, 
There is much activity in this country today to avoid 
recurrence of such cases in our own TNT plants, but 
cases are already being reported from abroad. In one 
foreign country, a recent report gave seven cases of 
TNT jaundice with two deaths and, in another, a 
group of 13 workers had to be hospitalized as a result 
of TNT exposure, four of whom died. In the more 
effective control of dust and vapor in TNT produc- 
tion and loading plants in this country, improved 
methods of determining the concentration of this 
material in air have been developed. A colorimetric 
method has-been devised by Pinto and Fahy, of the 
Massachusetts Division of Occupational Hygiene.'* In 
shell filling operations the nose and the eyes do not 
provide sufficient indication of excessive TNT ex- 
posure. Actual chemical analyses of the air are nec- 
essary. 

In conclusion it may be stated that in the evaluation 
of occupational disease hazards in the field, much can 
be done in spotting conditions which are obviously 
severe on mere observation of the condition. Where 
the condition presents some question as to the severity 
of the exposure, then specialized methods should be 
utilized as a measure of the degree of the hazard. As 
we have indicated, these determinations can be made 
through air analyses or through certain determina- 
tions on the urine or blood of the worker. The purpose 
of the evaluation of the hazard is that conditions 
presenting excessive exposures can be disclosed before 
actual injury to health occurs. After control measures 
have been instituted, then these checks should again be 
made so that it can be known definitely that they 
are effective. 

Where it is found necessary to institute air analyses 
or similar technical measurements, the Divisions of 
Industrial Hygiene of most of the industrial states are 
available to manufacturers for study of their condi- 
tions. A number of the leading insurance companies 
also have such facilities available for concerns which 
they insure for compensation, and certain companies 
extend this service where group life or group disability 
coverages are in force. Some of the universities pro- 
vide consultation service. Private consultants are also 
available. Frequently, an initial complete survey of a 
condition by some one of these specialized services can 
be followed up by inspection or by routine analyses 
conducted by the plant engineer or chemist. Recording 
instruments have been developed for such materials as 
carbon monoxide, sulfur dioxide, carbon disulfide and 
hydrogen sulfide, but the initial cost of these tend 
to be rather high. 

Judgment and experience count for much in the 
evaluation of the occupational disease hazard, but 
where there is any question as to the need for intro- 
ducing control measures, or where such control meas- 
ures run into any appreciable cost or inconvenience, 
then this evaluation can best be based upon such 
specific data as is to be provided by determinations 
appropriate to the exposure. 
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Plant Hygiene Studies 


HE location, identification and con- 

trol of unhealthful occupational 
exposures is a primary function of 
the industrial physician. Technically, 
an exposure is defined as any working 
condition or environment, process, 
operation or material used in manu- 
facturing which is capable of causing 
harmful physical effects. These may, 
on occasion, be so obvious that work- 
ers themselves are perfectly familiar 
with their source. Most frequently 
periodic physical examination of em- 
ployees will prove to be the most sen- 
sitive index of the effect on workmen 
of industrial exposure and inadequacy 
of control measures. Elsewhere, dis- 
covery requires diligent combined 
effort by highly trained medical and 
engineering personnel. In any case, 
systematic methods are essential in 
order that dependable data may be 
secured on which a program of 
adequate control can be based Plant 
hygiene studies have proved to be re- 
liable and to require least expenditure 
in time and money. The procedure is 
essentially one of taking periodic in- 
ventory of unsatisfactory occupa- 
tional risk. 


Location of Exposures 


in large and small in- 
dustrial establishments suggests 
that plant hygiene studies are likely 
to be most successful if certain steps 
are followed: 

1. A complete list of all materials 
used in manufacture should be se- 
cured. Those capable or suspected of 
causing trouble should be suitably in- 
dicated on the list. 

2. All steps in manufacture should 
be described, preferably in the form 
of a diagram or schematic repre- 
sentation, to indicate the flow of goods 
from raw material to finished product. 

3. Thorough inspection of the 
working premises is essential to test 
conclusions drawn from the inventory 
of materials and processes and to 
evaluate other conditions of work 
which are potential contributors to 
disability and lowered production. It 
must not be forgotten that harmless 
substances may under certain condi- 
tions or in susceptible individuals be- 
come harmful. In the same way, no 
matter how much care has been ex- 
pended in preliminary investigation, 
additional or unsuspected sources of 
exposure will be missed unless every 
aspect of the working environment is 
carefully scrutinized. 

4. A record should be made of 
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every material, process or environ- 
ment capable or suspected of causing 
injury or disease, the exact location 
of each, and the number of workers 
exposed. 


Identification of Exposures 


are important by nature, 
extent and the degree to which 
they may be controlled. Most indus- 
trial hygienists believe that sufficient 
information exists about control meth- 
ods in general to permit safe handling 
of all but very new or recently intro- 
duced substances in industry. 

Problems of this nature likely to be 
encountered by the physician in in- 
dustry are extremely diverse and 
widespread. Efforts have been made 
to classify them. One of the most 
useful outlines is the following :* 

. Abnormalities of air pressure. 
Abnormalities of temperature and humidity. 
Dampness. 

. Defective illumination. 

Dust. 

. Infections. 

. Radiant energy. 

Repeated motion, pressure, shock. 

Poisons. 

Subheadings under the major title 
of poisons are most numerous, and a 
complete list of all substances capable 
of causing local or systemic effects is 
a very considerable one. In the case 
of allergic manifestations arising 
from industrial substances, the list of 
potential exposures becomes almost 
endless. 


Engineering Studies 


OLLOWING location and identifica- 

tion, the physician should indicate 
in the record his estimate of the 
seriousness of each exposure. If doubt 
exists about its exact nature or satis- 
factory control, assistance is needed 
from an industrial hygiene engineer. 
In fact, confirmation about the sever- 
ity of most exposures is often highly 
desirable and it is routine practice in 
many manufacturing concerns for an 
engineer with suitable qualifications 
to verify all preliminary estimates. 
Qualitative and quantitative analyses 
of each exposure are available in this 
way for use as factual evidence if 
necessary. All determinations of this 
character should be suitably entered 
in the records. 


Control of Exposures 


AS SOON as the industrial physician 
has established a source of occu- 
pational disability he must set the 
machinery in motion for adequate 


*Taken from Bulletin 41 of the U. S. Depart- 
ment of Labor, “Occupation Hazards and 
Diagnostic Signs,” by LOUIS I. DUBLIN and 
ROBERT J. VANE, 1941. 


control. Since the physician must in 
many situations recommend specific 
control measures or pass judgment on 
the effective nature of proposed or 
existing installations, a knowledge of 
the fundamentals of industrial hy- 
giene engineering is a most useful 
piece of equipment for him to possess. 
Control procedures fall in one of the 
following major classifications: 
1. Substitution—harmless materials are sub- 
stituted for those causing trouble. 
in processing or manufactur- 
ng. 
of operations. 
. Capture of dusts, fumes, mists, vapors or 
gases at the point of origin. 
. Use of personal protective equipment. 
The actual application of these gen- 
eral principles often requires a high 
degree of specialized knowledge and 
technical skill obtainable from prop- 
erly qualified engineers and industrial 
hygienists. 
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New Processes 


LL NEW processes, materials or 

modifications of old ones should 

be investigated in much the same way 

and in advance of installation to pre- 

vent the introduction of unexpected 
exposures, 


Maintenance of Control 


LANT medical inspections are an 

essential phase of control mainte- 
nance and consequently of the indus- 
trial physician’s routine. These 
inspections should occur periodically. 
Sites of greatest exposures need fre- 
quent attention, possibly constantly 
repeated chemical and engineering 
evaluation. Others are visited in re- 
lation to their importance. Periodic 
plant walks by the medical depart- 
ment personnel throughout the entire 
establishment is particularly sound 
practice. Occasionally, inspections 
should be made in company with offi- 
cers of the firm, particularly those re- 
sponsible for production, personnel, 
plant conditions and safety. Active 
interest and cooperation from man- 
agement is quite as great an element 
of successful medical department ad- 
ministration as cooperation from the 
workmen. Employees most emphatic- 
ally need instruction and regular su- 
pervision in order that adequate 
understanding may exist about the 
continuous and proper use of protec- 
tive devices. 

The record system of the medical 
department should contain copies of 
recommendations leading to the in- 
stallation of control measures, the 
date of installation and the dates of 
and special notations about follow-up 
visits and inspections. Forms can 
readily be devised which will facilitate 
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the uniform recording of all results 
of plant inspection. 

Medical inspection has additional 
advantages. It provides opportunity 
for thorough familiarity with every 
job in the plant. Information of this 
character is of the greatest useful- 
ness in relating work assignments to 
the physical and temperamental qual- 
ifications of workmen. It is reassur- 
ing to employees to know that plant 
conditions are under observation by 
medical personnel. It is equally satis- 
factory to employers to realize that 
proper records are available in case 
claims arise out of alleged unhealth- 
ful conditions of work. 


Application in Small Plants 


— physician serving a_ small 
plant should be guided in his ap- 
proach to unhealthful exposures by 
these same general principles. Fre- 
quently he will need special technical 
assistance. Committees on industrial 
health are being developed in state 
and county medical societies in order 
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that the practicing physician called 
on to serve in industry may have ac- 
cess to ready sources of consultation 
and special information. Preliminary 
plant hygiene studies should in many 
cases be arranged through qualified 
consultants. Obscure exposures will 
require aid of this same description. 

Assistance can frequently be se- 
cured by application to experienced 
industrial physicians or industrial 
hygienists. Occasionally consulting 
services are provided by insurance 
companies or trade associations to 
member companies. A few city and 
county health departments have es- 
tablished bureaus of industrial hy- 


_ giene for investigation and consulta- 


tion about occupational exposures. If 
local resources fail, assistance may be 
sought through bureaus of industrial 
hygiene in state health or labor de- 
partments, and these in turn have the 
advantage of specialized information 
and investigating facilities supplied 
by the Division of Industrial Hygiene 
of the U. S. Public Health Service. 


American Industrial Hygiene Association 
News of Local Sections 


Michigan Section 


T= Michigan Industrial Hygiene 
Society had an all-day Conference 
en Industrial Health Conservation, 
Friday, March 27, 1942, at Hotel Stat- 
ler, Detroit. The program gave timely 
discussions of conditions affecting 
health in present-day industry, and of 
methods for conservation of the health 
of industrial workers, as follows: 


Friday Morning 


RESIDING—MR. A. O. THALACKER, 

Secretary, Detroit Rex Products Co., Detroit. 

“A Study of the Wilson Combustion Ana- 
lyzer for Chlorinated Hydrocarbons”—PAUL 
F. REZIN, Field Supervisor, Bureau of Indus- 
trial Hygiene, Michigan Department of Health, 
Lansing. 

“Toxicity of Lead Chromate’—GORDON C. 
HARROLD, Ph.D., Industrial Hygienist, In- 
dustrial Hygiene Laboratories, Chrysler Cor- 
poration, Detroit. 

“The Determination of Zinc Oxide Fume in 
Air”—WILLIAM G. FREDRICK, Sc.D., Chief 
Chemist, Bureau of Industrial Hygiene, Detroit 
Department of Health, Detroit. 

“Visiting Nurse Service for the Small Plant” 
—MISS LUCILLE HARMON, R.N., Super- 
visor, Industrial Nursing Service, Visiting 
Nurse Association, Detroit. 

“Industrial Safety in Michigan and its Rela- 
tion to Industrial Hygiene’—JOHN W. GIB- 
SON, Chairman, Commissioner of Labor and 
Industry, Lansing. 


Friday Afternoon 


RESIDING—KENNETH E. MARKUSON, 

M.D., Director, Bureau of Industrial Hy- 
giene, Michigan Department of Health, Lan- 
sing. 

“The Physiologic Action of Light Metals’— 
STEWART F. MEEK, M.D., Assistant Medical 
Director, Chrysler Corporation, Detroit. 

“White Fingers” — WILLIAM T. KREBS, 
M.D., Medical Director, Hudson Motor Car 
Company, Detroit. 

“Industrial Health Activity in Michigan”’— 
J. DUANE MILLER, M.D., Chairman, Com- 
mittee on Industrial Health, Michigan State 
Medical Society, Grand Rapids. 

“Some Special Problems in Our War-Time 
Industrial Health Program’”—C. 0. SAPPING- 

N, M.D., Dr. P.H., Industrial Consultant, 
Chicago. 

“Fatigue in Industry’—ROBERT H. FLINN, 
M.D., Past Assistant Surgeon, Division of In- 
dustrial Hygiene, National Institute of Health, 
Betnesda, Maryland. 


“Experience with Some Common Industrial 
Solvents’ JAMES H. STERNER, M.D., 
Laboratory of Industrial Medicine, Eastman 
Kodak Company, Rochester, New York. 
Friday Evening 


RESIDING—CLARENCE D. SELBY, M.D., 

Medical Consultant, General Motors Cor- 
poration, Detroit, Michigan. 

“Training of Industrial Personnel in Michi- 
gan”—HENRY F. VAUGHAN, Dr. P.H., Dean, 
School of Public Health, University of Michi- 
gan, Ann Arbor. 

“Fluorographie Surveys with a Discussion of 
Relative Merits of Various Size Fluorographs” 
—BRUCE H. DOUGLAS, M.D., Commissioner, 
and C. C. BIRKELO, M.D., Roentgenologist, 
Department of Health, Detroit. 

On January 14, 1942, at Lansing, 
Michigan, the following subjects were 
discussed: 

“Safety at Work’”—C. M. EMERSON, Per- 
sonnel Manager, Wolverine Brass Works, 
Grand Rapids. 

“Interesting the Private Physician in Indus- 
trial Health’’—J. DUANE MILLER, M.D., 
Chairman, Committee on Industrial Health, 
Michigan State Medical Society, Grand Rapids. 

“Syphilis in Industry’—F. J. WEBER, 
Past Assistant Surgeon, United States Public 
Health Service, Washington, D. C. (With 
sound film.) 


On February 18, 1942, LOUIS 
SCHWARTZ, Director, Office of Derma- 
toses Investigations, National Insti- 
tute of Health, Bethesda, Maryland, 
discussed “Industrial Dermatitis in 
Defense Industries.” DR. SCHWARTZ 
covered the control as well as the 
cause and incidence of occupational 
dermatoses. 


Metropolitan New York Section 


HE Metropolitan New York Section 

heard MR. GEORGE E. FERGUSON, of 
the Pyrene Manufacturing Company, 
present a talk on “Fire Gases” at the 
meeting held January 21, 1942. Of 
special interest was the variety of 
mixed fire gases, together with the 
relative quantities of each which 
might be expected from the combus- 
tion of certain classes of substances. 
Results of work were presented where 
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combustion was carried on in atmos- © 
pheres varying in oxygen content 7§ 
from an appreciable excess to the 7% 
point where production of gases was ¥ 
essentially from destructive distilla- 7 
tion rather than actual oxidation. MR, 7 
FERGUSON stressed the possibility of 7 
combined effects of noxious gases in 7 
atmospheres containing various com- © 
binations of them. 3 

February 25, 1942, DR. ADELAIDE 7 
ROSS SMITH, Division of Industrial Hy- = 
giene, New York State Department of 
Labor, addressed this group on the” 
effects of industrial dust on the lungs, 


3 


Chicago Section 


ie Chicago Section presented the 
subject of “Organic Solvent Vapor © 
Exposures” at a meeting on January 
8, 1942. DR. MILTON H. KRONENBERG, © 
Director, and KENNETH M. MORSE, In- © 
dustrial Hygiene Engineer, Illinois 
Department of Public Health, Division % 
of Industrial Hygiene, gave the results 7 
of their medical and engineering study = 
of carbon disulfide and hydrogen sul- | 
fide exposures in the synthetic meat 7 
casing industry. DR. JAMES H. STERNER, © 
of the Laboratory of Industrial Medi- % 
cine, Eastman Kodak Company, Ro- 3 
chester, discussed the general subject 5 
of “Solvent Vapor Exposures” and 
included results of the work he has 
had in progress concerning the effect = 
of some of the newer petroleum distil- 
late solvents. 

February 5, 1942, the Chicago 
tion heard MELVIN J. EVANS on 
“Constructive Human Relations.” 
Industrial hygiene is, of course, 
largely concerned with technicological 
methods for provision of healthful 
working environment, but only 
through proper human relations can 
effective accomplishment be made in} 
this or any other phase of industrial § 
production. 

Practical Application of Industrial 
Ventilation is the subject to be pre- 
sented by JOHN M. KANE, Engineer | 
of the American Air Filter Company, © 
Louisville, Kentucky, at the dinner t 
meeting on April 2. This meeting is¥ 
to include discussion of individual © 
problems and methods of their solu-® 
tion. Since many health hazards are® 
to be controlled through removal by © 
ventilation, this subject is of especial 9 
value. 

The Chicago Section is sponsoring¥ 
the Session on “War-Time Industrial® 
Hygiene Problems” to be held as part® 
of the Midwest Safety Conference, ii 
May 5-7, 1942. This session, scheduled 
for Wednesday afternoon, May 6, ine 
cludes the following program: a 

“The Industrial Health of Women in War 
Time Production” —MARGARET T. METS) 
TERT, Women’s Bureau, U. S. Department of 7 
Labor, Washington, D. C. 4 

New Materials and New Applications im= 
War-Time Industry : 

“Tellurium and Other Metallic Materials”) 
HAROLD H. STEINBERG, M.D., Assistant 
Medical Director, Peoples Gas, Light and Coke 
Company, Chicago. 

“Solvents’—HENRY F. SMYTH, JR., Se 
nior Industrial Fellow, Mellon 
Pittsburgh. 

“Effective Industrial Hygiene under Ware 
Time Conditions”—H. G. DYKTOR, Chief Bay 


gineer, Bureau of Industrial Hygiene, Mich 
Department of Health, Lansing. 
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